Priming and stimulation of hepatitis C virus-specific CD4+ and CD8+ T cells against HCV antigens NS4, NS5a or NS5b from HCV-naive individuals: implications for prophylactic vaccine.
Hepatitis C virus (HCV) is a devastating human pathogen, yet there is no vaccine available for this virus. From studies with acute or chronic HCV-infected humans and chimpanzees, T-cell responses against HCV-derived conserved non-structural antigens have been correlated with viral clearance. In this study, recombinant adenoviral vectors containing HCV-derived NS4, NS5a or NS5b genes were employed to endogenously express the HCV antigens in human dendritic cells (DCs). The DCs expressing these HCV antigens exhibited normal phenotype and function. Intriguingly, we found that the DCs expressing HCV NS4, NS5a or NS5b antigens were able to significantly stimulate autologous T cells obtained from uninfected healthy individuals. These T cells produced various cytokines and proliferated in an HCV antigen-dependent manner. Evidence of both CD4(+) and CD8(+) T-cell responses generated in vitro against HCV NS4, NS5a or NS5b were obtained. HCV NS4 was much less stimulatory for CD4(+) and CD8(+) T cells than NS5. Further, in secondary assays, the CD4(+) T cells primed in vitro exhibited HCV antigen-specific proliferative responses against recombinant protein antigens. In summary, we provide conclusive evidence of in vitro stimulation of CD4(+) and CD8(+) T cells from HCV-naive individuals against HCV antigens NS4, NS5a and NS5b. The studies with naive T cells represent early events in the induction of cellular immune responses, which most likely govern the outcome of HCV infection. These studies have significant implications in designing vaccines for HCV infection in both prophylactic and therapeutic settings.